A medium consisting of MYPGP agar supplemented with vancomycin was found to be highly selective for Bacillus popilliae, especially for strains originally isolated from Japanese beetle larvae. The medium has proven to be useful for the quantitation of B. popilliae spores in commercial spore powder and in soil.
Bioinsecticidal powders containing spores of Bacillus popilliae and Bacillus lentimorbus have been used effectively for suppression of Japanese beetle (Popillia japonica Newman) populations (4, 8) . Because of difficulties in obtaining sporulation in vitro (7, 14) , one company (Fairfax Biological Laboratory, Inc., Clinton Corners, N.Y.) manufactures bioinsecticidal powder (Doom) by production of spores in vivo, i.e., in Japanese beetle larvae. At a late stage of the disease, referred to as milky disease, the number of spores in larval hemolymph may be as high as 5 x 10'0/ml (11) . Doom consists of B. popilliae spores, derived from the macerated remains of infected larvae, plus inert material. Thus, Doom contains other spore-forming organisms in addition to B. popilliae. Thompson and Heimpel (17) determined that the average count of bacteria other than B. popilliae in five different batches of Doom was 6.1 x 104/g. To make quantitative checks on commercial spore products, it is desirable to have a selective medium which promotes growth of B. popilliae but not of the contaminating bacteria. A selective medium is also needed to quantitate the B. popilliae spore population in soil after application of spore powder.
Milner (9) developed a semiquantitative procedure for detection of B. popilliae subsp. rhopaea in soil. The procedure was based on the observation that spore germination of B. popilliae is very slow compared with that of most other sporeformers. Soil was suspended in a medium that promoted germination. The suspension was subjected to seven cycles of incubation and heating. Each [1, 7, 18] .) The strains exhibited either high resistance to vancomycin (growth at 100 ,ug/ml or more) or very low resistance (no growth at 1 ,ug/ml). Of the 16 strains of B. popilliae originally isolated from Japanese beetles, 15 were vancomycin resistant. This included the type strain, NRRL B-2309. All strains obtained from commercial spore preparations (B. popilliae Pjl, Pj2, and Pj5) were vancomycin resistant. Three strains of B. lentimorbus were tested; one was resistant to vancomycin and the other two were sensitive. All four of the B. popilliae strains originally isolated from oriental beetles were vancomycin resistant. In contrast, four of the Cyclocephala strains were vancomycin sensitive; only the Cyclocephala hirta strain was vancomycin resistant. Although patterns seem to be apparent, more strains isolated from insect hosts other than the Japanese beetle need to be tested before Vmr-host specificity correlation can be established. Table 3 shows the vancomycin MICs for several Bacillus species commonly found in soil. None of these species grew at vancomycin concentrations of >2.5 ,ug/ml. In a separate study (12) , B. polymyxa and B. amylolyticus were found to be sensitive to 150 ,ug of vancomycin per ml. The MICs were not determined. The batch from which B. popilliae Pj5 was isolated (Table 1) , was used as the source of in vivo produced B. popilliae spores. Soil, air dried before use, was obtained from an area in Iowa City, Iowa. This area has not been exposed to commercial spore powder. Aqueous suspensions (5 ml) of Doom (1 g) and Doom plus soil (1 g each) were heated at 60°C for 15 min to kill most vegetative cells. Dilutions were made in H20, and 0.1-ml portions were plated on MYPGP agar and MYPGP agar plus vancomycin (150 ,ug/ml). Plates were incubated at 30°C for up to 2 weeks. Figure 1 shows an example of typical results. The colonies growing on MYPGP-plus-vancomycin agar were almost all B. popilliae on the basis of colonial and cellular morphology and a negative catalase reaction. B. popilliae colonies first appeared on this medium after about 5 days of incubation. Maximum colony counts were attained in about 9 days. B. popilliae spores in the particular batch of Doom analyzed were detectable without use of the selective medium, because the number of B. popilliae spores present was considerably higher than the number of spores of other Bacillus species. At present, commercial spore powders produced in the United States are made specifically for control of the Japanese beetle. The selective medium developed in this study discussions during the course of this investigation. We also thank Linda Riggan for secretarial assistance.
